INTRODUCTION
In recent years much attention has been paid to the class of centred zonoids, otherwise known as projection bodies. This subclass of the centrally symmetric convex bodies has surprising applications to several areas of mathematics, such as measure theory, combinatorics, functional analysis, and stochastic geometry, as well as to crystallography, stereology, and mathematical economics (see, for example, the articles [BL] by J. Bourgain and J. Lindenstrauss or [SW] by R. Schneider and W. Weil). In his article [LI], E. Lutwak introduced the class of intersection bodies, which is in a sense dual to the class of projection bodies and for which it is natural to expect similarly wide applications. It is too early to say whether this expectation is fully justified, but the results of the present paper indicate that at the very least intersection bodies hold the key to one of the most intriguing unsolved problems of geometric tomography, the so-called Busemann-Petty problem.
In [BP] , H. Busemann and C. M. Petty asked the following question, motivated by interest in area in Minkowskian geometry. Suppose K1 and K2 are convex bodies in d-dimensional Euclidean space Ed which are centrally symmetric with centre at the origin, and that ization allows him to conclude (see [Z3, Lemma 2]) that the differentiability and curvature assumptions of our Theorem 3.1 can actually be removed; thus, the Busemann-Petty problem has a positive answer in Ed if and only if each centrally symmetric convex body in Ed is an intersection body (in the new sense). Zhang then shows that in Ed, d > 4, a cube is not an intersection body (in the new sense). Some of the other results of this paper are also re-proved by Zhang via his characterization of intersection bodies. For d = 3, the present author proves in [Ga] that the answer to the Busemann-Petty problem is affirmative.
I thank Professors R. Schneider and V. Oliker for some helpful information concerning the differentiability properties of convex bodies.
PRELIMINARIES
We denote the unit sphere and closed unit ball in d-dimensional Euclidean space Ed by Sd-I and B, respectively. If u E Sd-I , then u' is the subspace orthogonal to u. We write Ai for i-dimensional Lebesgue measure, which we identify with i-dimensional Hausdorff measure. We also let Kd = id (B) and
As is usual, we denote by C (or Cm ) the class of continuous (or infinitely differentiable, respectively) functions. By Ce or Cej1 we mean the even functions in these classes.
Suppose q is the vertical angle for spherical polar coordinates in Ed; that is, the angle between a vector and the positive xd-axis. We then say that a function f on Sd-I is rotationally symmetric (with respect to the xd-axis) if its values depend only on 0.
A convex body is a compact convex set with nonempty interior. A set L is star-shaped at the origin if it contains the origin, and every line through the origin which meets L does so in a (possibly degenerate) line segment. If L is star-shaped at the origin, its radialfunction PL is defined by PL(U) = sup{c > 0: cu E L}, for u E 5d-1 . By a star body we mean a compact set which is star-shaped at the origin and whose radial function is continuous. We say a set is centred if it is centrally symmetric with centre at the origin. By a cylinder in Ed we shall always mean a right spherical cylinder; that is, the vector sum of a (d -1)-dimensional ball and an orthogonal closed line segment.
Suppose L is a star body of revolution. Then L is said to be axis-convex if each line parallel to its axis which meets it does so in a (possibly degenerate) line segment. Suppose that f E Ce (Sd-) is rotationally symmetric with respect to the xd-axis, and f = Rg for g E Ce(Sd-I). Then, using the facts (see ?2) that R is injective on Ce(sd-i) and commutes with rotations, we see that g is also rotationally symmetric with respect to the xd-axis. In this section we outline the known procedure for finding g in terms of f. (iii) for any e > 0, the functions PK, (X) and all their derivatives converge uniformly to PK(q) and all its corresponding derivatives, respectively, as n tends to infinity, for 0 < < 7r/4-e (and therefore also for 37r/4+e < < 7r). Here, as before, q denotes the angle from the xd-axis.
Let us fix a u E

POSITIVE RESULTS
Theorem. Let d = 3 or 4, and suppose that L is an axis-convex centred star body of revolution in Ed with PL E Ce (Sd-1). Then L is an intersection body.
Proof. We may suppose that L is a body of revolution about the xd-axis. By Proposition 2.1, there is a g E Coo
Property (iii) can be obtained by taking the appropriate parts of the boundary of Kn to be caps of spheres centred on the xd-axis and with radii approaching infinity with n, for example. The condition ensures, in view of the inversion formula 4.1, that if pKn = Rgn, then for each e > 0, g, (q) converges uniformly to g(q) for 7/4 + e < X < 3X/4 -e, as n tends to infinity; here g is as in Theorem 6.1. Let 0 < 3 <4/z -1 . It is now a straightforward matter to find a sufficiently large n so that when the proof of Theorem 6.1 is applied to Kn instead of K we conclude that and n > 7.
